Background {#s0001}
==========

Hypertension is a major public health challenge worldwide because of its high prevalence and concomitant increase in the risk of cardiovascular diseases.[@cit0001] Globally, the proportion of hypertension was estimated to rise to over 29% by 2025 and more than 80% of deaths from hypertension and associated cardiovascular diseases occur in low and middle-income countries.[@cit0002]

Despite the presence of adequate interventions, uncontrolled hypertension is still a substantial cause of cardiovascular diseases.[@cit0003] Thus, sub-optimal blood pressure (BP) control can result in a hypertensive crisis when systolic blood pressure/diastolic blood pressure (SBP/DBP) is more than 180/120 mmHg.[@cit0004],[@cit0005] Hypertensive crisis is classified in the form of hypertensive emergency and urgency; HE is characterized by the presence of target organ damage unlike hypertensive urgency.[@cit0006]

According to the report of different studies, the incidence of HE is increasing. A study conducted in an emergency setting of the United States claimed that HE was increased from 3309 per million in 2006 to 6178 per million cases in 2013.[@cit0007] The study done from Tanzania revealed that among hypertensive patients admitted to the emergency department about 68% of patients developed HE.[@cit0008] Similarly, Papadopoulos and his co-authors found that HE accounted 24% of hypertensive crisis cases. Moreover, the study revealed that cerebral infarction (24%), acute pulmonary edema (23%), hypertensive encephalopathy (16%), and cerebral hemorrhage (4.5%) were the involved target organ damages.[@cit0009] Besides, the Joint National Committee eighth (JNC8) reported that the commonly involved end-organ damages are stroke, cardiac and renal injuries.[@cit0010]

In hypertensive crisis patients, immediate use of anti-hypertensive medications should be started as soon as possible. BP should be monitored carefully to prevent target organ damage and hypotensive effect of the BP-lowering agents in emergency.[@cit0011] In a hypertensive emergency, BP should reduce by 20% to 25% within minutes to one hour then after to 160/100 mmHg after two to six hours and then gradually to normal in the next one up to two days.[@cit0012]

In Ethiopia, the prevalence of uncontrolled blood pressure is increasing which might predispose patients to HE. A cross-sectional study conducted in Ayder Comprehensive Specialized Hospital (ACSH) among hypertensive patients showed that about 52.5% of the participants had uncontrolled BP status.[@cit0013]

The present study assessed the blood pressure control trend, magnitude of HE and associated factors among hypertensive crisis patients admitted to ACSH. To the best of our knowledge, there have been no published studies in this respect, in the Tigray region of Ethiopia. The study will contribute a lot to improve health-care service; delivering a clue for policymakers, health-care providers, patients, and the community at large on the risk of morbidity and mortality of HE.

Methods {#s0002}
=======

Study Design, Period and Area {#s0002-s2001}
-----------------------------

A retrospective cross-sectional study was employed by reviewing records of patients with a diagnosis of hypertensive crisis admitted from September 2018‒August 2019 to ACSH, found in Mekelle the capital city of Tigray regional state, 783 km away from Addis Ababa, Ethiopia. The hospital delivers 24 hours full service of emergency care service in its emergency department.

Study Population {#s0002-s2002}
----------------

Adult patients presented to the emergency setting with a diagnosis of hypertensive crisis who had complete information on their medical records and admitted during the study period were included. Admission and discharge patient registration book from the emergency department was used to find the medical record number of patients having a diagnosis of hypertensive crisis. All patients who fulfilled the inclusion criteria were consecutively included in the study.

Eligibility Criteria {#s0002-s2003}
--------------------

Adult patients with a diagnosis of hypertensive crisis presented to the emergency setting of ACSH from September 2018‒August 2019 who had complete medical record information were deemed eligible. However, patients who had SBP/DBP of ≤180/120, admitted out of the range of the study period and with incomplete medical record information were excluded from the study.

Sample Size and Sampling Technique {#s0002-s2004}
----------------------------------

About 159 patients' medical records were found with a diagnosis of hypertensive crisis within the study period, while 11 of them were excluded because of incomplete information, and then 148 patients' records were found eligible for the study. Furthermore, seven patients' medical records were used for the pre-test. Lastly, 141 patient medical records were enrolled in the actual study consecutively.

Data Collection Process {#s0002-s2005}
-----------------------

The data collection was carried out using a structured data collection tool. The tool was developed by reviewing different relevant literatures[@cit0008],[@cit0014]--[@cit0018] and pre-test was done in 5% (seven patients) of them, then after an amendment of the data abstraction tool was undertaken. Four pharmacists who had clinical pharmacy service experience were recruited for data collection. One day training was given to the data collectors by the principal investigator. Supervision was done daily basis by the principal investigator to assure the completeness of the data.

Data Analysis and Interpretation {#s0002-s2006}
--------------------------------

Data were entered and analyzed using SPSS version 20. Descriptive statistics such as frequency, percentage, mean and SD were determined to summarize the patient's characteristics and other variables. Bivariate logistic regression was used to determine factors associated with hypertensive emergency at 95% of confidence level and *p*≤0.25. Furthermore, multivariate logistic regression analysis was carried out for the adjustment of potential confounders and *p*≤0.05 was considered as statistically significant.

Operational Definitions {#s0002-s2007}
-----------------------

Hypertensive crisis case was confirmed when patients had admission SBP record of above 180 mmHg and DBP of over 120 mmHg in the emergency department. Hypertensive crisis is classified into hypertension urgency and emergency, whereby HE is characterized by elevation of SBP/DBP and presence of at least one target organ damage involvement. Hypertensive urgency was deemed SBP/DBP elevation with no evidence of target organ damage. Target organ damage was considered as the presence of evidence of hypertensive encephalopathy, stroke, myocardial infraction, acute pulmonary edema, major bleeding episode, major arrhythmia, and acute renal failure.[@cit0019],[@cit0020]

Results {#s0003}
=======

Of the total 141 patients medical records reviewed; more than half of them were females 77 (54.6%) and urban residents accounted for 104 (73.8%). The mean age of the patients was 58.8 years (mean ± SD, ± 14.6); patients in the range of 45--64 years attributed to 78 (55.3%). Near to two-thirds of the patients 96 (68.1%) were previously on anti-hypertensive management. Among the medical history/risk factors for admission, the previous history of hypertension was found to be the most abundant 105 (74.5%), followed by diabetes mellitus 23 (16.3%). Stroke was found to be the most common complication which accounted for 27 (19.1%). Almost all of the patients 130 (92.2%) were discharged with improvement, while death was recorded in a few patients 11 (7.8%). Besides, about 102 (72.3%) were taking Nifedipine and 39 (27.7%) patients were prescribed intravenous Hydralazine ([Table 1](#t0001){ref-type="table"}).Table 1Sociodemographic and Clinical Characteristics of Patients with Hypertensive Crisis Admitted to Ayder Comprehensive Specialized Hospital, Mekelle, Ethiopia from September 2018‒October 2019VariablesFrequency (%)SexMale64 (45.4)Female77 (54.6)ResidencyUrban104 (73.8)Rural37 (26.2)Age (mean ± SD, 58.8 ± 14.6)\< 4523 (16.3)45--6478 (55.3)\> 6440 (28.4)Previously on antihypertensive96 (68.1)Medical history /risk factorHypertension105 (74.5)Diabetes mellitus23 (16.3)Myocardial infraction4 (2.8)Stroke8 (5.7)In hospital co-morbidity and outcomeAcute pulmonary edema13 (9.2)Myocardial infarction6 (4.3)Stroke27 (19.1)Major bleeding episode3 (2.1)Acute renal failure6 (4.3)Discharged130 (92.2)Death11 (7.8)Emergency medical therapy initiatedIV Hydralazine39 (27.7)Calcium channel blocker102 (72.3)[^1]

As illustrated in [Figure 1](#f0001){ref-type="fig"}, HE was recorded in more than one-fourth of patients 42 (29.8%), whereas more than two-thirds of patients 99 (70.2%) had not any evidence of target organ damage. Regarding patients presentation in admission; headache was the most reported symptom (55, 39%), followed by nausea and vomiting (30, 21.3%) and then right/left body weakness (24, 17%) ([Figure 2](#f0002){ref-type="fig"}).Figure 1Proportion of hypertensive emergency and urgency among patients with hypertensive crisis admitted to Ayder Comprehensive Specialized Hospital, Mekelle, Ethiopia from September 2018‒October 2019. a -- hypertensive urgency. b -- hypertensive emergency.Figure 2Admission symptoms of hypertensive crisis patients admitted to Ayder Comprehensive Specialized Hospital, Mekelle, Ethiopia from September 2018‒October 2019.**Abbreviation:** LOC, loss of consciousness.

The mean SBP at admission, after one hour and at discharge was found to be 198.6 mmHg (SD ± 19.4), 184.7 (±15), 132.7 mmHg (± 14.3), respectively. Furthermore, the mean DBP at admission, after one hour and discharge was 111.6 (± 13.5), 106.3 (± 14.3), 81.9 (±12.1) mmHg, respectively, and showed that there was a progressive reduction in blood pressure from admission to discharge, while the mean discharge SBP/DBP was found to be in the normal limit ([Figure 3](#f0003){ref-type="fig"}).Figure 3Mean of blood pressure control pattern and trend of patients with hypertensive crises admitted to Ayder Comprehensive Specialized Hospital, Mekelle, Ethiopia from September 2018‒October 2019. 1a measured systolic blood pressure at admission. 2a measured systolic blood pressure after one hour. 3a measured systolic blood pressure after two hours. 4a measured systolic blood pressure at discharge. 1b measured diastolic blood pressure at admission. 2b measured diastolic blood pressure after one hour. 3b measured diastolic blood pressure after two hours. 4b measured diastolic blood pressure at discharge.**Abbreviations:** BP, blood pressure; DBP, diastolic blood pressure; SBP, systolic blood pressure.

The case of factors associated with HE, on binary logistic regression; gender, age, and patients with no history of hypertension were significantly associated with the incidence of HE. Further analysis by multivariate logistic regression showed that patients who had no history of hypertension (adjusted odds ratio (AOR)=0.405; 95% CI (confidence interval): 0.176‒0.933) and female sex (AOR=2.494; 95% CI: 1.111‒5.596) were found independently associated factors with HE ([Table 2](#t0002){ref-type="table"}).Table 2Factors Associated with Hypertensive Emergency Among Patients with Hypertensive Crisis Admitted to Ayder Comprehensive Specialized Hospital, Mekelle, Ethiopia from September 2018‒October 2019VariablesHECOR (95% CI)*P*-valueAOR (95% CI)*p*-valueYes (%)No (%)SexMale14 (21.9)50 (78.1)1.0001.000Female28 (36.4)49 (63.6)2.041 (0.961‒4.333)0.0632.494 (1.111‒5.596)\*0.027Previously hypertensiveYes27 (25.7)78 (74.3)0.485 (0.219‒1.072)0.0740.405 (0.176‒0.933)\*0.034No15(41.7)21(58.3)1.0001.000Age≤ 447 (30.4)16 (69.6)1.0001.00045--6420 (25.6)58 (74.4)0.788 (0.283‒2.193)0.6480.953 (0.326‒2.781)0.930≥ 6515 (37.5)25 (62.5)1.371(0.459‒4.099)0.5721.829 (0.574‒5.832)0.307[^2][^3]

Discussion {#s0004}
==========

In this study, an attempt was made to assess characteristics of hypertensive crisis, the magnitude of hypertensive emergency, and factors associated with HE. In addition, the mean of BP control trend of the patients was assessed from admission time up to discharge at different times of measurement.

In the current study, 74.5% were a known hypertensive patients previously. This finding is relatively similar to a study from Angola in which 65.9% of patients with the hypertensive crisis were known as hypertensive patients.[@cit0021] Similarly, another study from India revealed hypertensive emergency was associated with patients being hypertensive previously (P=0.0029).[@cit0014] Inline with our study, a finding from Cilegon, Banten claimed that a high proportion of patients with HE (93.54%) had the previous history of hypertension than those with hypertensive urgency (86.84%).[@cit0015] The possible reason might be due to the adherence problem of hypertensive patients to medication and lifestyle adjustment. This was explained by a study conducted in eastern Sudan, whereby poor compliance was associated with an increased risk of hypertensive crisis development (p=0.002).[@cit0022]

Concerning the prevalence of hypertensive emergency, in the present study, hypertensive emergency accounted for 29.8% of the hypertensive crisis cases. Our finding was comparable with the study conducted among African-American patients, in which hypertensive emergencies accounted for 28%,[@cit0023] Brazil 39.6%,[@cit0016] and in Gondar, Ethiopia 40.3%.[@cit0018] However, our finding was relatively lower than studies conducted in; Ghana 47.5%,[@cit0024] Tanzania 68%,[@cit0008] eastern Sudan 61.7%,[@cit0022] Congo 76%,[@cit0025] Uganda 67.5%[@cit0014] and Brazil 63.8%.[@cit0026] The plausible reason for this inconsistency might be due to differences in sample size and variation in the study setting. In this study, stroke was found to be the most abundant complication (19.1%), followed by congestive heart failure (9.2%). Our finding was consistent with a study conducted in Congo, where the common target organ damages were stroke (32%) and heart failure (24.6%).[@cit0025] Another similar study conducted in Sudan claimed that stroke (30.8%), followed by heart failure (22.2%) were the common target organ damage as a result of hypertensive crisis.[@cit0022]

Regarding the factors associated with the hypertensive emergency, the present study showed that female patients were 2.494 times more likely to develop hypertensive emergencies than males (95% CI: 1.111‒5.596). This might be due to more than half of the patients (54.6%) were females in our study. Similarly, a study conducted by Saguner and his co-authors reported that female sex was significantly associated with hypertensive crisis (*P*\<0.01).[@cit0027] The plausible reason could be that those female patients might have less awareness of hypertension-related cardiovascular complications.[@cit0028],[@cit0029] In contrast to our finding, a study conducted in Brazil revealed that men were at a high risk of developing hypertensive emergencies than women (55.3% vs, 44.7%, respectively).[@cit0016] This discrepancy might be due to differences in sample size and study setting.

Furthermore, the current study revealed that patients who had no history of hypertension were 2.469 times less likely to develop HE than those who were already hypertensive patients (AOR=0.405; 95% CI: 0.176‒0.933). The plausible reason could be that hypertensive patients might have a good awareness of their BP control, hypertension-related cardiovascular complications, regular monitoring, and follow up.[@cit0030],[@cit0031] This was explained by other studies too; on the study conducted by Karmacharya and Paudel, among the hypertensive patients majority of them (73.1%) had awareness of cardiovascular complications of hypertension.[@cit0032] Another similar study from Iran revealed that about 60% of hypertensive patients had adequate knowledge of hypertension-related complications.[@cit0033] Furthermore, from the study conducted in Pakistan, about two-thirds of them (69.1%) had regular checkup of their blood pressure status.[@cit0034]

The study has certain limitations such as; retrospective cross-sectional study design, single centered, and small sample size used.

Conclusion {#s0005}
==========

HE accounted considerably significant proportion of patients in the setup. Newly diagnosed hypertensive and female patients were found to be more likely to develop target organ damage. Hence, hypertensive patients should be strictly followed, counseled and screening of hypertension could help to prevent and reduce the risk of target organ damage. Moreover, a multicenter prospective study should be done over the country at large to certainly figure out the prevalence of HE and mortality of patients after they admitted to emergency departments with a hypertensive crisis.
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[^1]: **Abbreviations:** ACEI/ARBs, angiotensin-converting enzyme inhibitors/angiotensin receptor blockers; CCB, calcium channel blockers; IV, intravenous; SD, standard deviation.

[^2]: **Note:** \**p*≤0.05 statistically significant.

[^3]: **Abbreviations:** AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio; HE, hypertensive emergency.
